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CLAIMS 

1. A pro&ess for forming a fluid tight seal 
between a polymeric body and a polymeric dilatation 
member surrounding the body, comprising the steps of: 

positioning a dilatation member of polymeric 
material along and\in surrounding relation to a body of 
polymeric material A with the dilatation member and body 
aligned to place a fiirst surface portion of the 
dilatation member anij a second surface portion of the 

ind confronting relation; 
Substantially monochromatic energy 
>d to at least approximately match 
spectral absorption of the 


body in a contiguous 
generating 
at a wavelength selec 
a wavelength of maximui 


polymeric materials forcing the dilatation member and 
body ; 

control lably directing the monochromatic energy 
onto the body and the dilatation member to concentrate 
the monochromatic energy Jki - a^ narrow bond site 
circumscribing the body /ana running ^llong the interface 


surif ad 


aloi 


Lons, thus to melt 
>ond site and the 


of the first and second 
the polymeric materials 
immediate region thereo 

allowing the pireVibusly melted polymeric 
material to cool and solidifyi to form a fusion bond 
between the body and dilatation member. 

2. The process of Claim 1 wherein: 

said interface of the first and second surfaces 
is annular, and the step of directing the monochromatic 
energy includes focusing the beam to position a focal 
area of the beam substantially at the interface, and 
moving the focal area, relative to the body and the 


dilatation member, in an annular 
to define said bond site. 


\ 


ath along the interface 


3. The process of Claim 2 wherein: 

the step of moving the focal area includes 
mounting the body and dilatation member substantially 
concentrically on an axis, and rotating the body and the 
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dilatation member about the axis while maintaining the 
beam stationai 

4. The process of Claim 3 wherein: 
the foq?al area is circular and has a diameter 

of about 0,10 inches, and wherein the power of the laser 
is in the range oft from 1-10 watts. 

5. The process of Claim 4 wherein: 
the body and dilatation member are rotated at a 

speed of about 4 00 Apm for a duration in the range of 
from about 0.5 to abWt 3 seconds. 

6. The procesdi of Claim 2 wherein: 
the step of \ rotating the focal area relative to 

the body and dilataticm member includes mounting the body 

axis, and optomechanical ly 
the axis while maintaining the 
>er stationary. 

kalm 2 wherein: 

energy is laser energy having 


concentrically about a 
rotating the beam abou 
body and dilatation me 

7 . The process o 
the monochro; 

a wavelength in the f 

8 . The process of 
the wavelength 

mi\ 


:ic 


infrared 


range « 
Laim 7 /wherein: 
the/laser energy is 


approximately 10 . 6 

9. The process of dllaim 1 wherein: 
the step of direbting the monochromatic energy 

includes providing multiple optical carriers arranged 
generally radially about the body and the dilatation 
member, and providing the monochromatic energy to the 
optical carriers simultaneously whereby the energy is 
directed in multiple beams that penetrate the body and 
dilatation member assembly at least to the interface. 

10. The process of Claim 9 wherein: 
the multiple beamsj overlap one another at the 

interface. 

11. The process of ClajLm 10 wherein: 
the monochromatic Energy comprises laser energy 

in the near infrared range. 
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12 . Thq process of Claim 11 including the further 
step of: 

pridr to positioning the polymeric dilatation 
member, coating at least one of said first and second 
surfaces with a\ polymeric film highly absorbent of energy 
in the near infnared range of wavelength, 

13. The process of Claim 1 including the further 
step of: 

positioning a polymeric shrink fit member in 
surrounding relation to the dilatation member and body, 
before said step off directing the monochromatic energy, 

14. The process of Claim 13 including the further 
step of: 

polymeric shrink fit member, 
Jlowing the melted polymeric 


removing 
following the stei 
material to cool 

15. The prdcess 

the bodSj 
the dilatation mei 


loiidify , 


wherein: 
of catheter tubing, and 
a catheter balloon positioned 
2d along a distal end region of the catheter tubing and 
including proximal and distal neck portions, a medial 
region having a diameter\ substantially larger than that 
of the neck portions, ana proximal and distal tapered 
conical regions between tpe medial region and respective 
neck regions; and 

wherein the steo of directing the monochromatic 
energy includes forming the bond site along the interface 
between the distal neck andlthe catheter tubing, 
separated from the distal tapered conical region by an 

30- axial distance of less than \030 inches. 

^ A balloon catheter comprising: 

p| an elongate pliable length of catheter tubing 
formed of a polymeric material and having a proximal end 
and a distal end; 
35 ^\ a polymeric dilatation balloon mounted to the 

catheter tubing near the distal end and in surrounding 
relation to the catheter tubing, said balloon including a 


* 
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medial region, proximal and distal neck regions each 
substantially smaller in diameter than the medial region, 
and proximal and distal tapered regions between the 
medial region and the proximal and distal neck regions, 
5 respectively, each tapered region diverging in the 

direction from its associated neck region to the medial 
region; and 

^ - annula re proximal and distal fluid tight fusion 

bonds between the catheter tubing and the proximal and 
n n 10 distal neck regions, respectively, wherein each of the 

O^y proximal and distal fusion bonds is within .030 inches of 

its associated one of the proximal $nd distal tapered 
^ regions, and wherein each of th^distal nbapered regions 

is substantially free of crystallization. ^ 
. 15 % The balloon catheter of Claim )t€ wherein: 

^ * the inner diameter of the distal neck portion 

is substantially equal to the outer diameter of the 
catheter tubing in the region of said distal fusion bond, 
and the inner diameter of the proximal neck region is 
20 substantially equal to the outer diameter of the catheter 
tubing along the proximal fusion bond. <^ 

1*,. The balloon catheter of Claim -ML wherein: 

the catheter tubing, neck regions and fusion 
bonds are annular. 
25 I 0 Ml. The balloon catheter of Claim wherein: 

the axial dimension of the distal fusion bond 
is at most^. 03 0 inches. \0 

The balloon catheter of Claim "^wherein: 
i . the axial length of the distalT ls£o!rici* is about 


pi LO 


30 ^ .020 inches. 

^ ^sSl;. The balloon catheter of Claim *&Q^ wherein: 


V- the distal fusion bond is less than .010 inches 

from the distal tapered region. q 

2*2*. The balloon catheter of Claim wherein: 
35 the catheter tubing comprises an extrusion of 

at least one thermoplastic polymeric material chosen from 
the group consisting of: polyesters, polyolefins, 
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polfyimidoo -7 thermoplastic polyurethanes and their 
^copolymers . ^3 

tfgrf* The balloon catheter of Claim 2^ wherein: 

the balloon is formed of at least one of the 
materials from the group consisting of: polyethylene 
terephthalate, nylon, polyolefin, and their copolymers, 




